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Gender disparities in high-quality dermatology 
research over the past 15 years
Barak Zlakishvili, MDa, Amir Horev, MDb,c,*

ABSTRACT 
Background: In the last 15 years, an increase in U.S. female dermatologists from 41 to 52.2% and a surge in female authorship 
(FAP) have been noted. Authorship is a pivotal objective measurement of academic productivity and, contribution as first or senior 
author, plays a major role in the promotion process of active physicians and faculty members.

Objective: To validate, analyze, and clarify trends in FAP in high-quality dermatology research in the last 15 years.

Methods: The Thomson Reuters Web of Science Journal Citation Reports 2021 was used to retrieve the 100 most-cited original 
articles from the top 5 dermatology journals (determined by 2021 impact factors) in 5 consecutive 3-year intervals between 2009 
and 2023. Gender application programming interface, a gender algorithm, was used to identify FAP according to country of origin 
and first name. Monotonic trend test significance level was set at 5%.

Results: In total, 14,187 articles were retrieved and subdivided into the 100 most-cited in 3-year intervals. A total of 418 first 
and 447 senior authors' gender were identified. FAP was found in 43%, 31%, and 37% of the first, last, and total authors. Trend 
analysis revealed a decrease in the last 15 years (S = −4610, P = .068) in senior FAP. Similarly, the trend persists in the United 
States (S = −1606, P = .052).

Limitations: Due to the usage of a binary gender identification algorithm, Nonbinary gender could not be identified in this analysis.

Conclusion: The last 15 years show an inverse relationship, with an increase in female dermatologists and a decrease in senior 
FAP in high-quality journals in the general dermatology community.
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Introduction
In the last 15 years, a shift has occurred in the genders of active 
physicians in the field of dermatology. The percentage of female 
dermatologists in the United States has increased from 41 to 
52.2%1 This trend was also present in the 3 decades prior to 
2006, with a dramatic influx of female dermatologists into the 
field in the United States. Moreover, during those decades, a 
surge in female dermatologist authorship was noted in journals 
with high-impact factors (IFs) and high citation half-lives in the 
United States. For example, an observational study published in 
the Journal of the American Academy of Dermatology2 showed 
a statistically significant increase during that period in U.S.-
affiliated first authors (FAs) and senior authors (SAs), from 12 
to 48% and 6.2 to 31%, respectively.

Academic authorship is a pivotal objective measurement of 
productiveness in academia and is often used when active phy-
sicians and faculty members are being considered for promo-
tion.2,3 In original articles, the FA is normally responsible for the 
execution and writing of the entire study, whereas the SA, due 
to status and contribution, makes the conduction of the paper 
possible but may not explicitly partake in major labor regarding 
the manuscript.4 Senior researchers might prefer to be located 
last while young or less experienced researchers would normally 
be placed as FAs or coauthors, meaning that allocation as SA 
improves the standing and reputation of researchers more than 
FA or coauthor allocation.5,6

Several studies have been published on gender gaps in the field 
of dermatology. The study by Bendels et al.7 indicated female 
FA and SA percentages of 50.2% and 33.1%, respectively. Two 
other studies focused on pediatric dermatology and contact 
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What is known about this subject in regard to women and 
their families?

• First and senior female authorship in high-quality 
research in the field of dermatology was growing 
between 2008 and 2017, alongside an increase of 
female dermatologists in the United States from 41 to 
52.2%, between 2009 and 2023.

What is new from this article as messages for women and 
their families?

•  Analysis of publication trends in high-quality research 
in the field of dermatology between 2009 and 2023 
revealed an increase in first female authorship and a 
decrease in senior female authorship.
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dermatitis. The first found that female FAs and SAs comprised 
71% and 65%, respectively.8 The second study showed a sig-
nificant increase in female authorship (FAP) between 1992 and 
2019, from 37 to 66% for FAs and from 27 to 61% for SAs.9 
Thus, in the abovementioned analysis of the field of dermatol-
ogy, the trends were less steep and showed a lower first and 
senior FAP than in subanalyses of subfields of dermatology, such 
as pediatrics or contact dermatitis.7–9 Therefore, to further val-
idate and report gender disparities in high-quality dermatology 
research, we focused our analysis on the 100 most-cited articles 
published in the top 5 Q1 dermatology journals in 3-year inter-
vals between 2009 and 2023.

Materials and methods
Bibliometric analysis is a method used to assess literature 
with metric tools, such as statistical analysis and refinement 
of extracted data regarding certain parameters, including cita-
tion rates, IFs, and country of origin. This analysis may help 
researchers reach conclusions regarding changes in research 
foci, topics, and study design over a period of time. For 
instance, analysis of the 100 most-cited articles in a certain 
period of time might reveal the changes, trends, and high-yield 
conclusions in a specific field and could identify gaps in knowl-
edge and direct research needs.10,11 For the current analysis, 
approval from an ethics committee was not required, given 
that no data collection or animal or human experimental inter-
ventions took place.

Search strategy

Original articles published in the top 5 dermatology journals 
according to the Thomson Reuters Web of Science (WebOS) 
Journal Citation Reports 2021 were retrieved on May 11, 2023. 
Refinement and subdivision were conducted to include the 100 
most-cited articles in each 3-year interval between 2009 and 
2023. The 100 most-cited articles were refined as described pre-
viously by Mahamud and Mainwaring and by Bullock et al.12,13 
and the use of 3-year intervals was described by Baker et al.8 
To encompass the trends that have occurred over the years, we 
conducted the search using the following strategy: results were 
restricted to original articles in the WebOS category of derma-
tology between 2009 and 2023. Raw data and graphs were ana-
lyzed using Microsoft Excel software.

Data extraction and bibliometric parameters

The original articles were extracted to Microsoft Excel 2019. 
The search results directly facilitated the retrieval of the title, 
total citations by the WebOS database, journal, year of publi-
cation, FA, and SA. The annual citation (AC) metric, which is 
total citations divided by the age in years of the publication, 
is a tool designed to counter the bias arising from older pub-
lications having more prominent citations over time.14–16 The 
research focus was determined by screening the abstract, avail-
able full text, and keywords of the articles. Country of origin 
was recorded according to the FA’s and SA’s information for 
each article. Journal IFs were acquired from the 2021 WebOS 
database.

Determination of gender

Gender application programming interface (GAPI) (http://
www.gender-api.com) is a validated algorithm,17 applied in 
previous work,8 which uses social media and publicly avail-
able government databases to differentiate gender based on 
first name. GAPI was used to encode the gender of authors 
as either male or female. GAPI contains approximately 
1,850,000 unique first names across 177 countries and 

assigns relative gender probabilities of 0 to 100 for each name 
accordingly. Gender was coded M for male and F for female 
if the probability was 95% or higher that the name would 
match a specific gender. Unassigned gender was coded as N 
for “nonassigned.”

Statistical analysis

Statistical analysis was performed in JASP18 and Microsoft 
Excel using XLSTAT. Data normality was assessed using the 
Shapiro-Wilk test and heterogeneity was assessed using Levine 
test. The categorical variable of gender was evaluated by 
assigning the value of 1 for females and 0 for males. Due to the 
lack of normal data distribution, statistical differences were 
evaluated for nonparametric data using the Kruskal-Wallis test 
with a Dunn post hoc test to compare groups on a dependent 
variable and using a Kendall tau-b correlation test with a sig-
nificance level of 5% (P < .05). A Mann-Kendall monotonic 
trend test was used for dependent variables in a time series 
with a trend significance level of 10% (P < .1). The value of 
“S” in the Mann-Kendall test was calculated by comparing 
the values of subsequent gender values in the time series. For 
each comparison pair, the score was +1 if the latter value was 
greater than the former and −1 if it was smaller and all scores 
were then summed to calculate the test statistic “S.” Thus, a 
positive “S” means that the trend for FAP is increasing while 
a negative “S” means that the trend for FAP is decreasing. The 
“Z” statistic of the Kruskal-Wallis test indicates how the aver-
age rank for a certain group, as calculated by FAP, compares to 
the average rank of all observations.

Results
In total, 14,187 original articles in the field of dermatology 
were published between 2009 and 2023 in the top 5 derma-
tology journals and the 100 most-cited articles in each 3-year 
interval were retrieved (Fig. 1). The refined sample was ranked 
according to ACs and is shown in Supplementary Table 1, 
http://links.lww.com/IJWD/A47. Out of 500 original articles, 
418 FAs and 447 SAs were identified by gender. FAP percent-
ages comprised 43% for FAs, 31% for SAs, and 37% of the 
entire identified FAs and SAs (n = 865). Mann-Kendall mono-
tonic trend analysis conducted for FAP revealed a decrease in 
female SAs (S = −4610, P = .068). In order to examine clus-
ters of countries from the United States and Europe, a Mann-
Kendall test was conducted and showed a decrease in female 
SAs of American origin (S = −1606, P = .052). Furthermore, 
trends in FAP from European countries revealed a decrease 
in SAs. FAP, with regards to the cluster of European coun-
tries and United States together, showed an increasing trend 
in FAs over the study period. The trends of FA and SA FAP 
and the SA FAP of United States and European countries are 
shown alongside the rise in active female dermatologists in the 
United States in Figure 2. Kendall’s tau-b correlation test con-
ducted between FAP and ACs revealed a weak nonsignificant 
correlation for FAs and SAs. The Kruskal-Wallis test was con-
ducted to examine the effect of different journals and research 
foci on FAP. While journals did not significantly affect FAP, 
a diagnostic focus had a significantly higher FA FAP than a 
focus on pathogenesis or treatment (z = 2.3 and 2.05, respec-
tively; P < .05). Furthermore, a medical education focus had 
a significantly higher FA FAP than a focus on pathogenesis or 
treatment (z = 2.42 and 2.12, respectively; P < .05). Moreover, 
epidemiological studies had a significantly higher probability 
of FA FAP compared with pathogenesis-focused studies (z = 
2.03, P < .05). Different research foci did not appear to signifi-
cantly affect SA FAP. The trends FAP between 2009 and 2023 
by research focus are presented for FA and SA in Figures 3 and 
4, respectively.

http://www.gender-api.com
http://www.gender-api.com
http://links.lww.com/IJWD/A47
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Discussion
Between 2010 and 2021, the percentage of female dermatolo-
gists in the United States steadily increased from 41 to 52.2%.1 
In our analysis, FA and SA FAP showed an increase and 
decrease, respectively. Furthermore, while the total FAP in our 
study (37%) was higher than in previous studies that analyzed 
the whole area of science (30%)19 or focused on 6 high-impact 
medical journals (34%),20 it was lower than the total FAP of 
43% reported by Bendels et al.,7 who analyzed high-quality 
dermatology research. This decline is an inverse trend from 
that of the other dermatology-related publications mentioned 

earlier, which did not refine their data and included a large 
number of Q1 dermatology publications.2,7 A plausible expla-
nation for this difference might be the refinement methodology 
of our analysis, to include only the 100 most-cited original arti-
cles in the field of dermatology for each 3-year interval. This 
difference emphasizes that refining publications to include the 
100 most-cited articles in each journal for each 3-year interval 
might reveal a different trend than a macro analysis of publi-
cations. This difference might be further supported by the fact 
that a focus on subfields in dermatology can shift the trends 
and present a different picture. When the studies by Feramisco 

Fig. 1. The most-cited articles in the category of dermatology between 2009 and 2023, data extraction.

Fig. 2. Trends in first and senior female authorship and senior female authorship in the United States and European Union (EU), alongside the rise in U.S. female 
dermatologists.
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et al. and Bendels et al. are compared to other dermatological 
gender studies, several of the analyses showed higher percent-
ages of FAP in recent years.2,7–9 Nevertheless, our refined anal-
ysis revealed lower percentages of FAP and different trends in 
FAP. Our study shows a specific refined picture of FAP with an 
emphasis on the most-cited research in the top 5 dermatology 
journals, rather than a larger sample of publications that might 
introduce other trends. In a subanalysis of the separate effect 
of each journal on FAP, no effect was found for FAs and SAs, 
meaning that there was no significant disparity in the author-
ship of specific journals among those reviewed in our analysis. 
The same pattern was seen for the different effects of research 
foci on SA gender. Our examination of the effect of research 
foci on female FA revealed significantly higher FAP in a com-
parison of researchers who focused on diagnosis rather than on 
treatment or pathogenesis. The same pattern was found when 
the FA FAP of medical education was compared to that of 
treatment or pathogenesis and when epidemiological research 
was compared to pathogenesis research. This finding might 
illustrate that females who perform high-quality dermatologic 

academic studies have taken prominent roles in these studies 
as FAs more in the foci mentioned above than in the aboves-
tated areas of research in the past 15 years. The strength of our 
analysis is mainly derived from our refinement methodology 
that focused on the most-cited original articles in each 3-year 
interval from 2009. This method was conducted regarding the 
highest citations and IF in dermatology journals to capture 
bibliometric data of the highest-quality research in derma-
tology. Another strength of our study is the use of the GAPI 
algorithm to predict gender with at least a 95% probability to 
obtain an accurate picture regarding assigned at-birth binary 
gender trends and to allow the gender identification of authors 
by their country of origin and name. Nevertheless, there are 
several limitations to our study. First, our small sample of 
articles, which, on the one hand, serves as a focused picture 
of high-quality dermatology research and, on the other hand, 
might lead to deviations from the data presented by prior stud-
ies. Second, the authors’ gender and profession might be mis-
identified. Nonbinary gender identities could not be included 
in this analysis due to the inability of the current algorithms 

Fig. 3. Trends in female first authorship by research focus.

Fig. 4. Trends in female senior authorship by research focus.
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and resources to designate genders assigned at birth other than 
binary male or female. This is countered by the level of proba-
bility of 95% used in the GAPI algorithm. Third, when extract-
ing the data from WebOS, we could not analyze the position 
and profession of each author due to a lack of data. This could 
lead to the extraction of data in which some authors were from 
a discipline other than dermatology. To counter this limitation, 
we focused on the highest-quality dermatology research and 
further refined the results to include only those results that 
were published in the dermatology category in the WebOS 
database. Fourth, was our inability to locate a valid database 
that describes the rise in female dermatologists in the European 
Union in each 3-year interval between 2009 and 2023, as was 
found from the Association of American Medical Colleges. 
Thus, leaving us with the American data of active physicians by 
sex and specialty, without comparison to their European coun-
terpart. Lastly, when considering the above presented rise in 
U.S. female dermatologists versus the decline in senior female 
authorship, we could not exclude a possible female preference 
for nonacademic private practice instead of academic research 
positions. This notion could serve as a possible explanation 
for our results and was not addressed in our study due to the 
lack of periodical data regarding private and academic derma-
tologic positions by gender. In our opinion, future research in 
gender discrepancies is of high importance and should further 
explore data regarding possible explanations for FAP trends, 
valid global demographic data, and private and academic der-
matologic positions by gender.

In conclusion, we present a snapshot of FAP for the highest- 
quality research in the field of dermatology over the past 15 
years. Our analysis of the literature has elucidated the dichot-
omy created between female FAs and SAs over the study period 
in the most-cited original articles in the global dermatology 
community and particularly in the United States. Further track-
ing and research of trends of FAP over the years is warranted 
for the further validation of FAP patterns. Accordingly, we hope 
that our article might open the way to additional research meth-
odologies considering the effect of the choice of sample and 
subfield analysis on shifting a trend toward any increases and 
decreases identified.
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